The human fibroblast and human immune interferon genes and their expression in homologous and heterologous cells.
The genetic information coding for human fibroblast interferon (IFN-beta) has been cloned both as a DNA copy (cDNA) and as a genomic clone. Human IFN-beta is made as a precursor and consists of a signal sequence 21 amino acid residues long followed by the mature protein 166 amino acids long. A single site for glycosylation is present. The human IFN-beta gene does not contain introns. Transfection of monkey cells with a chimeric SV40 derivative containing the human IFN-beta cDNA clone under control of the late SV40 promoter leads to secretion of high levels of IFN-beta. When a genomic clone is used in the same vector, IFN-beta synthesis can be further enhanced up to 30-fold by treatment with poly(rI) . poly(rC); this shows that a cis-active control element is present in the clone. An efficient expression system in Escherichia coli was worked out based on a plasmid containing the promoter PL of bacteriophage lambda, which is regulated by a temperature-sensitive repressor. This promoter is followed by a segment derived from bacteriophage MS2 that contains the ribosome-binding site of the replicase gene. The latter, however, is replaced by the human IFN-beta gene. Upon induction, high levels (about 5 x 10(9) IU 1(-1)) of IFN-beta are synthesized by the bacteria; this corresponds to about 2% of the total bacterial protein. The human immune (type II) interferon (IFN-gamma) gene has similarly been cloned. Partly purified mRNA derived from human spleen cells that had been induced with staphylococcal enterotoxin A was used as starting material. A full-length cDNA clone was sequenced. The total cDNA sequence is about 1150 nucleotides long; it contains a single open reading frame coding for 166 amino acids, the first 20 of which constitute the transmembrane signal. There are two sites for glycosylation. The amino acid sequence is quite different from that of IFN-alpha or IFN-beta, although a few similarities can be noted. The untranslated 3'-terminal region is about 550 nucleotides long. The IFN-gamma gene was expressed in monkey cells, again by using the SV40-derived vector, and the secreted product was characterized as true human IFN-gamma. A genomic clone in the form of a bacteriophage lambda derivative was also obtained. The IFN-gamma gene extends over at least 5 kilobases and contains at least two introns.